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Abstract 

A number of (sub)species of Ephippiger were compared with respect to the possibility of 
interspecific mating, differences in the morphology of genital parts and geographical distri¬ 
bution. A tentative conclusion on the taxonomic status of the (sub)species studied is pre¬ 
sented. 


Introduction 

In Southern France a number of species of the 
genus Ephippiger occur, which are mainly en¬ 
demic. Their morphological characters are rath¬ 
er variable and show extensive overlapping. 
Therefore, the question may be raised whether 
this situation is at least partly due to interspecif¬ 
ic interbreeding. Nadig (1980) postulates an ex¬ 
tensive hybridisation zone in the French Alps 
between Ephippiger terrestris and E. bormansi, 
which he considers subspecies. To look further 
into this matter we have, in the preceding paper 
(Duijm, Oudman & Veldstra, 1983), analysed 
the copulatory behaviour in Ephippiger in gen¬ 
eral, emphasising those morphological and posi¬ 
tional details that could be decisive in determin¬ 
ing whether successful copulation between two 
partners will be possible. In this paper data are 
given with regard to the possibility of the oc¬ 
currence of interspecific matings under labora¬ 
tory conditions. Moreover, relations between 
these observations and the morphological dif¬ 
ferences in the copulatory apparatus are given. 

Material and methods 

Specimens of eight (sub)species of Ephippiger 
were collected during field trips in August and 
September, 1977, 1979, 1980 and 1981. They 
were measured and taken to the laboratory 
where observations were made during the sec¬ 
ond half of September and October. Animals 
were kept individually in small cages and fed a 
diversity of wild plants (e.g. Stellaria media 


^) Nadig (1980) regards E. hormansi as a subspecies 
of E. terrestris-, the conventional classification is re¬ 
tained here for the time being. 


(L.), Calystegia sepium (L.), Aegopodium poda- 
graria (L.), Taraxacum spec.) and occasionally a 
meal-worm. The cages were regularly sprayed 
with water and females could deposit their eggs 
in small boxes with moist turf. 

For observation a male and a female were 
placed together on a branch. During the copula¬ 
tions details were observed with a stereomicros¬ 
cope (magnification 6.5—16 X). Some copula¬ 
tions were documented by photography or by 
videorecording. The species studied and their 
collection stations are: (France, unless stated 
otherwise) 

Ephippiger ephippiger vitium Serv., 1931: 
Causse de Larzac (Aveyron), 1979; Niaux 
(Ariege) 1977, 1979; Mezel (Ht. Provence) 
1979,1980; Plan d^Aups (Var) 1979,1980; 

Ephippiger ephippiger vicheti Harz, 1966: 
Miglieglia (Ticino, Switzerl.) 1980, 1981; Nag- 
gio (Lago di Como, Italy) 1981; 

Ephippiger cunii Bol., 1877: Mont Louis (Pyr. 
Orient.) 1977, 1979; Canigou (Pyr. Orient.) 
1979; 

Ephippiger cruciger (Fieber, 1853): Neffies 
(Herault) 1979; Leucate (Aude) 1979; 

Ephippiger provincialis (Yers., 1854): Plan 
d’Aups (Var) 1979,1980, 1981; 

Ephippiger terrestris (Yers., 1854)^: Mezel 
and several other places in the vicinity of Digne 
(Ht. Provence) 1979, 1980; Collobrieres (Var) 
1980; Fayence (Var), 1980; Col de Braus (Alp. 
Mar.) 1980; Greolieres (Alp. Mar.) 1981; Col de 
Brouis (Alp. Mar.) 1981; Col de Castillon (Alp. 
Mar.) 1981; Tende (Alp. Mar.) 1980; Cle. Scra- 
vaion and Mt. Carmo (Ligur. Alps, Italy 1981; 

Ephippiger hormansi (Br. v. W., 1882)^): Col 
de Tende (Alp. Mar.) 1980, 1981; Vallone del 
Arma (Piemont, Italy) 1981; Naggio (Lago di 
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Como, Italy) 1981; Miglieglia Ticino, Switzerl.) 
1981. 

The results of attempts to interbreed in 

THE LABORATORY 

We shall confine our attention to successful 
copulations. In this paper we speak of a success¬ 
ful copulation when the copulatory process 
takes the normal course and the spermatophore 
stalk is correctly inserted into the female’s 
gonotrema. No observations were made on sub¬ 
sequent fertilisation nor on the development of 
the eggs. The crosses attempted are dealt with 
below. 

(1) Ephippiger ephippiger 

Not all pairs of E. ephippiger formed by 
bringing together males and females of different 
populations copulated successfully. In all three 
cases observed of crossing a female of the sub¬ 
species E. e. vicheti with a male of the subspe¬ 
cies E. e. vitium (from different sources) the 
male’s attempt to clasp the female failed; appar¬ 
ently the male’s abdomen was too broad and 
therefore the distance between the cerci too big 
for getting hold in the female’s copulatory 
grooves. No data are available at the moment on 
the reverse combination (£. e. vicheti 6 X 
E. e. vitium 9). 

Among the populations studied of the sub¬ 
species E. e. vitium there is one that differs con¬ 
siderably from the others. This is the population 
from Niaux, where the animals are rather big. 
Their titillators are shorter than in the other 
populations of E. e. vitium and as seen in lateral 
view, they are more curved. Moreover the api¬ 
cal part, bearing teeth, is longer. There are also 
differences in song. Because of this heterogenei¬ 
ty the observations with specimens of E. e. 
vicheti and E. e. vitium from Niaux are left out 
of consideration when dealing with crosses be¬ 
tween E. ephippiger and other Ephippiger spe¬ 
cies. 

(2) Ephippiger terrestris 

Ten copulations were observed between 
twenty individuals from different sources. In all 
cases copulations were performed, not¬ 
withstanding the different sources and body 
sizes. The samples included rather small animals 
(forma minor, collected 1200 m above sea level) 
and rather big animals (nominate form, col¬ 
lected at 300 m), the difference in body length 
amounting to 15—25%. Also specimens from 
Tende, probably belonging to the subspecies 
E. terrestris caprai Nadig (1980) were included. 
Later observations showed the possibility of 


successful copulations between E. terrestris ter¬ 
restris and £. terrestris caprai (from Cle. Scra- 
vaion and Mt. Carmo in the Ligurian Alps). 

(3) Ephippiger hormansi 

One copulation between a pair of Ephippiger 
hormansi (from Col de Tende) was observed. 
As was expected the copulation ended success¬ 
fully. 

(4) Crosses between £. terrestris and £. hor¬ 
mansi 

On three occasions an £. terrestris 9 was 
placed together with an £. hormansi 6 (from 
Col de Tende). In all cases copulation was suc¬ 
cessful. The same applies to the reverse combi¬ 
nation: four successful copulations were ob¬ 
served. Later on, successful copulations were 
observed between £. hormansi (from Vallone 
del Arma and from Naggio) with £. terrestris 
caprai (both from Tende and from Mt. Carmo) 
and with £. terrestris terrestris. 

(5) Crosses between £. terrestris and other 
Ephippiger species (excluding £. hormansi) 

Six females of £. terrestris were placed with 
an £. ephippiger vitium male and two females of 
£. terrestris with a male of £. cunii. In none of 
these cases did a successful copulation ensue. 
Generally the female mounted and brought the 
ovipositor downward. The male tried to clamp 
the female with his cerci but did not succeed in 
getting hold on the female’s subgenital plate. 
The same result was obtained when placing a fe¬ 
male £. hormansi with an £. ephippiger male. 

On two occasions an £. terrestris male was 
placed with an £. ephippiger female. In both the 
male clamped the female with the cerci, but on 
the wrong place, i.e. on the soft rostral parts of 
the seventh sternum and not on the sclerotised 
copulatory grooves. In one of these cases the 
male pierced the female sternal wall whereupon 
the female left the male. In the other case, the 
copulatory rotation was effected and the male 
extruded the phallus. During pulsating 
movements of the phallus the titillators glided 
over the open gonotrema but they were not in¬ 
serted. A spermatophore was deposited but was 
lost by the female immediately after the copula¬ 
tion; obviously the spermatophore stalk had not 
been inserted into the female’s gonotrema. This 
failure was probably due firstly to the male go- 
nopore not being placed precisely opposite the 
female’s gonotrema and secondly to the titilla¬ 
tors not being able to conduct the sperma¬ 
tophore stalk. 

Comparable results were obtained in combi¬ 
nations (two cases) consisting of a male £. hor- 
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mansi and a female £. ephippiger. 

(6) Crosses between E. ephippiger and E. 
cunii 

As might be expected successful copulations 
between E. cunii males and females were readily 
obtained. 

On three occasions a male E. cunii was con¬ 
fronted with a female E. ephippiger: in one case 
the cereal clamp did not succeed; in the second 
case the cereal clamp held only for a short time; 
in the third case the cereal clamp held only after 
five failures. In the latter rotation followed and 
the titillators were inserted. After that the copu¬ 
lation attempt was terminated because the fe¬ 
male fled. 

On two occasions a male E. ephippiger was 
placed with a female E. cunii. Neither male suc¬ 
ceeded in getting a hold on the female’s copula- 
tory grooves and copulation attempts were ter¬ 
minated. 

(7) Crosses between E. ephippiger and E. 
cruciger 

One observation is available on a pairing be¬ 
tween a male E. cruciger with a female E. ephip¬ 
piger. The male did not succeed in clasping the 
female definitively; several times the cereal teeth 
entered the copulatory grooves but time and 
again they sprang loose with a conspicuous 
click. The female’s abdomen appeared to be too 
narrow for the male. Similar results were ob¬ 
tained in two comparable cases with female 
E. ephippiger from Niaux. No data are available 
on the reverse combination owing to a lack of 
E. cruciger females. 

(8) Crossings between E. cruciger and E. 
cunii. 

We have one observation of a fully successful 
copulation between a male E. cunii and a female 
E. cruciger. 

Interspecific differences in the 

MORPHOLOGY OF THE COPULATORY APPARATUS 

In order to elucidate the factors that may pre¬ 
vent successful copulation between a variety of 
Ephippiger species, a study was made of mor¬ 
phological characters of those genital parts, that 
could be relevant to the question raised. 

(i) The cerci (fig. 1) 

Notwithstanding the rather great variation in 
cereal form three groups of species may be dis¬ 
tinguished with regard to the general form of 
the cerci and the positioning of their inner teeth, 
i.e.: 

(1) Ephippiger provincialis: cercus short and 
stout with strongly curved inner tooth and also 


a strongly curved terminal tooth; 

(2) Ephippiger terrestris and E. bormansi 
with cerci that are more or less cylindrical in 
general outline, not conical as in the next group 
(Nadig, 1960). There is no terminal tooth. The 
inner cereal teeth are situated just near the cer¬ 
eal apex; in the living animal these teeth lay well 
behind the hind rim of the epiproct (Nadig, 
1960). In preserved specimens this relative posi¬ 
tion may be altered; 

(3) Ephippiger ephippiger, E. cruciger and 
E. cunii: the cerci are more conical than cylin¬ 
drical. The inner teeth are not situated near the 
cereal apex but half or three quarters way along 
the cercus. In the living male the inner teeth are 
situated adjacent to the sides of the epiproct. 

(ii) The epiproct (fig. 1) 

In group 3 the epiproct is entirely sclerotised; 
the connection with the 10th tergite, however, 
is not sclerotised and therefore the epiproct is 
movable with regard to the 10th tergite. On the 
other hand in group 2 the epiproct itself is not 
entirely sclerotised: neither its caudal edges nor 
its lateral rims are hardened. The sclerotised 
part of the epiproct is, in these species, not 
movable with respect to the 10th tergite. 

(iii) The titillators (fig. 2) 

In group 2 the apical parts of the titillators 
bear one row of denticles, whereas in group 3 
there are often more rows of denticles. The bas¬ 
al edge of the titillators is broadened in group 2, 
but not so in group 3. Seen from the side the ap¬ 
ical parts of the titillators are distinctly curved 
in group 3 and rather straight in group 2, In 
group 1 the basal parts are strongly upeurved 
with a broadened end part. 

(iv) The seventh sternite and subgenital plate 
in the female (figs. 3 and 4) 

In group 1 nearly the entire subgenital plate is 
sclerotised, but in group 2 and 3 the seventh 
sternite and the subgenital plate of the female 
are only partially sclerotised. The two groups 
differ clearly with regard to the form of the scle¬ 
rotised parts. Indications of such differences are 
present in the systematic descriptions (e.g. 
Harz, 1969). A more detailed description is 
given here. 

In group 3 the subgenital plate is not as exten¬ 
sively sclerotised as in group 2. The caudal rim 
is sclerotised and generally there are two sepa¬ 
rate shield-like sclerotised parts on either side of 
the midline. (These shields are lacking in E. 
ephippiger vicheti). Moreover, the rostrolateral 
parts bearing the copulatory grooves are sclero¬ 
tised. These copulatory grooves are not situated 
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Fig. 1. Hind parts of Ephippiger males, dorsal aspect: ce, cercus, ep, epiproct, gr, copulatory groove, ov, ovipo¬ 
sitor, pa, paraproct, ph, phallus with; //, lateral lobes, dl, dorsal lobes and vl, ventral lobes; pi, pleural region, sa, 
saddle-like part of spermatophore, sf, spermatophore, sp, subgenital plate, st, stylus, sx, spermatophylax, s6, 
sixth sternite, s7, seventh sternite, t9, ninth tergite, tlO, tenth tergite. 


in an extreme lateral position as in group 2, but 
more medially. The lateral limit of a groove is 
rather gradual, but the medial rim is very steep, 
owing to a very distinct ridge, that is strongly 
sclerotised. 

Owing to the difference in position there is a 


significant difference in the distance between 
the copulatory grooves in group 2 and group 3. 
On the average, this distance amounts to 10 to 
11% of the body length (range 9—12%) in 
group 3 and 14 to 16% (range 13—17%) in 
group 2. 
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1mm 


Fig. 2. Right titillators, dorsal view (left), right view (right). 


Interspecific differences in behaviour 
(i) Trembling 

The trembling behaviour in Ephippiger is de¬ 
scribed by Busnel et al. (1955). The animal 
makes rapid up and down movements with the 
body, by flexing and extending the legs alterna¬ 


tely while keeping the tarsi to the substrate. The 
male often trembles after having contact with a 
female; also the female may tremble in the 
neighbourhood of a male, but this is seen less 
frequently. Males may tremble also towards 
other males. Trembling has been observed regu- 
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Fig. 3. Hind parts of Ephippiger females, group 2, left view (left), ventral view (right); see fig. 1 for explana¬ 
tions. 


larly in E. ephippiger and also in Ephippiger 
cunii, E. cruciger and E. provincialis. It has nev¬ 
er been observed during copulation preliminar¬ 
ies in E. hormansi or in E. terrestris. 

(ii) The course of the copulation 

A general description of the course of copula¬ 
tion in Ephippiger is given in the previous paper 
(Duijm, Oudman & Veldstra, 1983). In this pa¬ 
per we restrict ourselves to pointing to an ob¬ 
vious difference in the course of copulation be¬ 
tween group 2 and group 3. 

Before the cerci clasp the female’s subgenital 
plate, the partners have to position themselves 
very accurately with respect to each other. The 
female contracts the caudal part of the sternal 
wall and directs the ovipositor downward to¬ 
gether with the subgenital plate. In this position 
the male epiproct is directed caudally against 
the female’s subgenital plate. The female’s ven¬ 
tral wall (including the medial parts of the 6th 
and 7th sternum and the rostral part of the sub¬ 
genital plate) is pushed tightly against the male’s 
tergum including the dorsal side of the epiproct. 

In group 3, the caudal rim of the epiproct is 
held in place by the rostral part of the subgenital 
plate, but in group 2 by the caudal part of the 
subgenital plate, which is that part behind the 
two shield-like sclerotised parts. In both cases 


the distance between the copulatory grooves is 
determined by the connecting sclerotised parts, 
which are formed mainly by the 7th sternum in 
group 3 but by the subgenital plate in group 2 
(fig. 5). 

The geographical distribution of the 

EPHIPPIGER SPECIES 

To judge the likelihood of interspecific mat¬ 
ings occurring in the field and to consider the 
taxonomic status of the taxa dealt with, data on 
their geographical distributions are essential. 
Not all data from the literature are usable on ac¬ 
count of the confusion often met with regarding 
the exact distinction between the species. Our 
interpretation of the pattern of distribution is 
given in fig. 6 for the (sub)species studied. For 
the distribution of E. terrestris and E. hormansi 
we have mainly followed Nadig (1980) with the 
addition of a few of our own data. For the dis¬ 
tribution of E. ephippiger we used the data from 
Chopard (1951), Harz (1969), Dreux (1962) and 
Voisin (1979), with some additions and modifi¬ 
cations based on our own observations. The dis¬ 
tribution of E. cruciger and E. cunii is mainly 
based on Chopard (1951) and Busnel (1963), 
with some additions, as is the distribution of 
£. provincialis. 
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Eephippiger vicheti 




Eephippiger vitium 




Icm 


Fig. 4. Hind parts of Ephippiger females, group 3, left view (left), ventral view (right); see fig. 1 for explana¬ 
tions. 


The first question that comes up now is 
whether there are species with overlapping 
areas and if so, whether members of two or 
more species will indeed meet each other or, at 


least, are likely to meet each other in such a situ¬ 
ation that interspecific matings could occur. For 
both of these field investigations are necessary. 
From the distributional data available at the 
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Fig. 5. Comparison of the relative position of male and female Ephippiger after cereal clamping; a: E. ephippiger 
vitium, b; E. terrestris; a^, b^: left view; a^, b^: tentative diagrammatical median section. See fig. 1 for key expla¬ 
nations, sc, shield-like sclerotised area on the subgenital plate in E. ephippiger vitium. Highly sclerotised parts in 
the female indicated by thick lines. 


moment it appears that there are only two en¬ 
tirely vicarious species^) that vicariate not only 
mutually, but also with respect to all other spe¬ 
cies; E. cruciger (Chopard’s record of its occur¬ 
rence in Cavalaire (Var) is discarded) and E. 
cunii. Nevertheless, before the existence of con¬ 
tact or overlap zones may be completely pre¬ 
cluded, further field investigations are neces¬ 
sary. 

E. ephippiger vitium and E. ephippiger vicheti 
are considered to vicariate and E. ephippiger 
vitium appears to vicariate with both E. cruciger 
and E. cunii. 

On the other hand overlapping areas are pre¬ 
sent between: 

(a) E. ephippiger vicheti and E. bormansi: 


') According to Dr. G. Kruseman (pers. comm.), 
Chopard’s (1951) record of E. perforatus for 
France is in error. 


Italian-Swiss lake district; 

(b) E. ephippiger vitium and E. provincialis: s 
Plan d’Aups; 

(c) E. ephippiger vitium and E. terrestris: 
neighbourhood of Mezel and Digne, Gorges du 
Verdon; 

(d) E. terrestris and E. provincialis: Collo- 
brieres; 

(e) E. terrestris and E. bormansi: Col de 
Tende and, according to Nadig (1980), in a rath¬ 
er broad hybridisation zone in the south-eastern 
part of the French Alps; possibly E. terrestris 
caprai is also involved. 

These cases of overlapping distribution are 
dealt with below in more detail. 

ad (a). According to Nadig’s extensive inves¬ 
tigations (1968) E. ephippiger vicheti, in the 
northern part of its area (Swiss), lives both at 
lower and higher altitudes up to 1650 m above 
sea level. In the southern part (Swiss-Italian lake 
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Fig. 6. Provisional map showing the geographical distribution of the Ephippiger (sub)species dealt with, following Nadig’s (1980) 
menclature. 
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district), however, where E. bormansi also oc¬ 
curs, a distinct niche separation is present, 
E. bormansi occurring above about 1000 up to 
1900 m and E. e. vicheti occurring at lower alti¬ 
tude. Nevertheless, according to Nadig (1968) 
both species may live in an intermediate zone 
(950—1100 m). In September 1981 we found 
these two species living together above Naggio 
(Lago di Como) at 750 m and at the foot of the 
Mt. Lema between 920 and 1100 m. The two 
species differ considerably in song character and 
in behaviour. According to our observations in 
this region E. e. vicheti lives much less on ex¬ 
posed shrubs, but more in sheltered places and 
generally rather high up in trees and bushes, 
whereas E. bormansi occurs more in the open 
and on lower plants and shrubs. The differences 
in song will be dealt with in a separate paper. 
Specimens of both species may meet each other, 
but there is no indication of hybridisation in the 
field. This agrees with the laboratory observa¬ 
tions reported above (p.o.). 

ad (b). In the neighbourhood of Plan d'Aups 
and Mazaugues (Var) E. provincialis and E. 
ephippiger vitium do occur together not only in 
the same geographical area, but also, to a certain 
extent, in the same habitat. In the field we had 
the impression that there is some difference in 
microhabitat. E. provincialis lives preferably on 
dwarf-shrubs, not more than 50 cm above the 
ground, whereas £. ephippiger mainly lives in 
the higher parts of bushes and trees, with pref¬ 
erence on oaks, blackberry, etc. As might be ex¬ 
pected from the considerable morphological dif¬ 
ferences between these species no hybridisation 
occurs. 

ad (c). As is indicated by Dreux (1962) E. 
ephippiger occurs in the French Alps generally 
at lower altitudes up to 1500 m (maximally 2000 
m). We found E. terrestris and E. ephippiger oc¬ 
curring together at several places in the Alpes- 
de-Haute-Provence. In the neighbourhood of 
Mezel and Digne E. ephippiger occurred up to 
1100 m and E. terrestris from 800 m upwards. 
In this area E. ephippiger lived mainly on 
bushes and high plants, whereas E. terrestris 
lived chiefly on low herbs and in the meadows. 

On the slope leading to the Gol de la Cine 
(coming from Digne), E. ephippiger was found 
at 770 m and £. terrestris at 870 m. In this case 
no real contact zone could be established. 

Near the Gorges du Verdon both species 
were found occurring in close proximity at 750 
m as well as at an altitude of 850 m. In this case, 
too, E. ephippiger showed at preference for 


blackberry bushes along the road, unlike E. ter¬ 
restris. 

No indication of possible hybridisation was 
encountered in the field, which is in accordance 
with the results of the laboratory observations. 

ad (d). Near Collobrieres (Var) at an altitude 
of about 130 m, E. terrestris lived on bushes, 
vine and low herbs, whereas E. provincialis was 
found preferentially in vineyards. 

ad (e). In the neighbourhood of Tende E. ter¬ 
restris occurs rather commonly at altitudes be¬ 
tween 700 and 1000 m. This population belongs 
probably to the subspecies E. terrestris caprai 
(Nadig, 1980). When climbing to the Col de 
Tende, we found E. bormansi between 1200 and 
1750 m, but at lower altitudes individuals were 
found with intermediate morphological charac¬ 
ters (especially with respect to the form of cer- 
cus and epiproct). Therefore, hybridisation is 
likely to occur in this zone. 

Discussion 

The six species of Ephippiger studied have 
been arranged in three groups according to the 
morphology of the cerci and other genital parts. 
Also described is a difference between group 2 
and group 3 in the copulatory positions, that re¬ 
sults from these morphological differences. 
Moreover, the premating “trembling” behav¬ 
iour has not been observed in group 2. 

The data presented above on the occurrence 
of successful interspecific copulations under 
laboratory (no choice) conditions agree with the 
division into three groups: between these 
groups mechanical barriers to interbreeding 
prevail, whereas within the groups interbreed¬ 
ing is not excluded in a number of combina¬ 
tions. 

Tentative inferences with regard to the grade 
of relationship may be drawn from the above. 

Ephippiger provincialis (group 1) forms the 
only example among the species studied, of 
completed speciation. In this regard it is inter¬ 
esting that this species is distributed on a very 
limited area without apparent barriers. All the 
other species studied appear to be in interme¬ 
diate stages of evolutionary divergence. The 
members of group 2, E. terrestris and E. bor¬ 
mansi, are evidently highly related taxa. No re¬ 
productive barrier whatsoever appears to exist 
between them. Nadig (1980) considers E. bor¬ 
mansi to be a subspecies of E. terrestris and de¬ 
scribed three vicarious subspecies, viz., E. ter¬ 
restris terrestris, E. t. bormansi and E. t. caprai. 
Our data do not contradict his opinion. Nadig 
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(1980), furthermore, describes an extensive hy¬ 
bridisation zone in the south western part of the 
French Alps, which he considered to result 
from secondary intergradation. Nadig’s hybri¬ 
disation zone extends in the east-west direction 
from the French-Italian border to Grasse, that 
is, over a range of more than 50 km. Genetical 
information should be collected to verify this 
hypothesis. More morphometric data are being 
collected. Research on the allozymic variation 
in the various populations studied is in progress. 
It is hoped that the independent elaboration of 
“genetic distances” will elucidate the phyloge¬ 
netic history. This applies also to the position of 
the species of the third group: E. ephippiger 
which is widely spread over Europe with a 
number of vicarious subspecies. The other spe¬ 
cies in this group are endemic ones with re¬ 
stricted areas, one (£. cruciger) being a lowland 
species, the other one (£. cunii) a mountain spe¬ 
cies. 

With regard to the systematic status of the 
three species within this group, Voisin (1979: 
127) stated that it is really impossible to distin¬ 
guish E. cruciger^ E. cunii and E. ephippiger and 
he cites Delmas (in litt.) that transition zones 
exist where hybridisation might occur. Accord¬ 
ing to Voisin (1979: 127) many species and sub¬ 
species have been previously described, which 
are not more than local forms. Therefore, Voi¬ 
sin tends to lump the three species together into 
one very polymorphic species, E. ephippiger. 
Our data do not support this proposition: mat¬ 
ing barriers do appear to exist between the three 
species (and also between E. e. vitium and 
E. e. vicheti)y although these are generally not 
absolute. 

Probably this situation could best be charac¬ 
terised by regarding group 3 as a superspecies: a 
monophyletic group of essentially allopatric 
species that are too different to include in a sin¬ 
gle species (Mayr, 1970). Speciation appears to 
have proceeded furthest in those two taxa 
(£. cunii and E. cruciger) that are adapted to 
habitats that differ rather largely from the gen¬ 
eral habitat E. ephippiger inhabits. Probably all 
members of the third group have the status of 
semispecies, because their process of speciation 
is not fully completed. Gene exchange is still 
possible among them but this is usually prevent¬ 
ed by geographic isolation (Mayr, 1970). 

Summary 

In a number of (sub)species of Ephippiger 
from southern France, Switzerland and north¬ 


ern Italy, observations have been made on the 
occurrence of interspecific matings in no choice 
combinations. Secondly, (sub)species differ¬ 
ences in the morphology of genital parts (cerci, 
epiproct, titillators, female subgenital plate) and 
in behaviour have been described. Thirdly, the 
geographical distribution is dealt with, specially 
emphasising the available data on partially over¬ 
lapping distribution. 

An interpretation of the data is presented and 
three groups are distinguished, between which 
no mating is possible: 

group 1: with E. provincialis, forming the on¬ 
ly example among the species studied of com¬ 
pleted speciation; 

group 2: including the species E. terrestris 
with (in accordance with Nadig, 1980) three 
subspecies, E. t. terrestris., E. t. hormansi and 
E. t. cdprai\ no mating barriers between these 
subspecies appear to exist; 

group 3: forming something like a superspe¬ 
cies, including E. ephippiger vitium^ E. ephip¬ 
piger vicheti, E. cunii and E. cruciger; some 
mating barriers appear to exist between these 
species and subspecies, but these are not gener¬ 
ally absolute. 
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